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(54) KOHCTPYKUHH 3ABOH CKBAXUHbl 
(57) M3o6peTeHne othocmtcr k KOHCTpy*unu 
cKBaxuHti. Ue/ib - yMeHbiueHue TpyAoeMxo- 
ctm pa6oT. noc/ie 6ypeHw« cxBatfMHbi ao 
kpob/im npOAyxTMBHoro o6bexTa 4 cnycxaiOT 
3Kcn/iyaT3UMOHHyio KonoHHy 1 w ueMeHTMpy- 
k>t ee. fla/iee ocymecTB/i«K>T 6ypeHwe npo- 
AyxTMBHoro o6bexTa 4 aoaotom. A^aMeTp 
KOTOporo MCHbuie BHyTpeHHCro A^aMeTpa 
3Kcn/iyaTauM0MMOv* ko/iohhw 1. nocne Mero 
paciuwpfliOT ce p33abm*mwmm pacuiupwTe- 
ahmm. BbinonHHiOT pa60Tbi no M3M6p6HMio 
4>aKTMHecKoro AViaMeipa ciaona CKBaacuHbt. 
Co6npaioT nep<t>opMpoBaHHyio o6c3AHy»o ko- 
noHHy (nOK) Tpy6 3 M3 Meta/ina c naM«TbK> 
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uunuHApvineCKOM (bopMu c HnpywHWM /via- 
MeTpoM. pasMbiM AMaweTpy pacuwpeMMoro 
CTsona CKoaxiiiibt. w bhytpghhwm a m 3mgtpom 
6o/ibiue onyTpeHHero AM3MeTpa 3Kcn/iyaTauu- 
ohhoA KonoMHbi. nepcA cnyCKOM e cxnaxitny 



flOK 3 npiWKiT <{>opMy c iiomcpcmmwmu paa- 
Mepawn, o6ecncHn8a»oiuMNHt cooGoAHbiu 
cnyCK ce n nnTCpoan aaneranu* npoAyxTMOHO- 
ro o6bCKTa 4. B 3tom nHTepnane nOK 3 narpe- 

B3K)T AO BOCCT3HOD/ieMtin «J>0PMbl. 1 H*. 



l43o6peTeMwe othochtca k ne4>Tera30AO- 
6wMe h Moxer 6uTb ticnoAb30B3MO npu cTpo- 
menbCTBe cKBaxuiH. 

M30CCTH3 KOHCTpyKUllR 336o» CKB3WHMW. 

BKnK)M3K)tua» 3Kcn/iyaT3auOMKyK) KO/iOMiiy. 
cnymcHHyio ao xpoonn npoAy^TviBiioro oGbex- 
ta. noTaiiHyK) xo/iOMny c ncp<t>opiipooaiiHbiMn 
OTeepcniflMn (mcn»M«). ycTanoB/ienHyK) npo- 
tkb npOAYKTWBHoro ofibOKTa. npu 3tom napyx- 

HbJM AW3MCTP nOTOUMOVI KCJflOMMbi MeMbiue 
AH3MCTpa CTB0A3 CKflclKlMfal. 3 nOCnGAHMVI 

MeMbiue GiiyTpenH^ro A^aMCTpa aKonnyaia- 
anoHHoit KonoHiiw. 

Onr-itt * A3HH0* KOMcrpyKiimi 336on 
3nyTpon»uiv! A»^ f/r ' T P noiaflMOM ncp^opupo- 

33HH0Ct KOAOMHU CVIUCCTBCMMO MCMbUJe BMyT" 

pcn<jro AnaMCTpa 3xcnnyaTaiui0HMOw 
KC.noMHbi . mto onpeAe/iflCT hm3kyk> npOAY*™ 0 - 
Mt^TsCKinrKiiMU h 33TpyAH»^T cco6cny«wBa- 
m»o 11 cn.ivaTaunio 

Mrsmvimi /.o;»bu*?noro 333op3 A3B/ie- 

MMC ClClKy 'wKB3«llMtl U MpOUCCCC CC 3KC* 

rj-.-araun;* 1 yMeMi.iuoeTCf u co dpcmghcm 
np:icroonbH3fl 30t«a cxoaxMHbt pa3pyujaeTc«. 
nocncnnec Tax*c npnBoavn * p33pytueHu>o 
ncrntiMoii kohohmu. 

Mait6o/iee 6An3xa k npeAiaraeMOii komct- 
py*Hi/^ CKBamitifai. OKaonaiomaa sxcnnyaTa- 
Umohm/O KOAOMHy. cnyu4eHHy»o ao Kpoonw 
npoAy»cTtiBHoro o6beiaa. pacumpeMHbivi ctboa 
ckb3)kvhiw b MHTepsanc 3aner3»tn» npoAY*- 
TUBnoro oGbCKTa. noTaMwyic nep^opupooan* 
ny»o KO/iOHHy oocaAHbix Tpy6. ycT3MOnneHhyio 
npomo wHTepoa/ia 33/ierannfl npoAyKTMBHoro 
o6bCKTa. npu 3tom A»* npeAynpexACHvin pa3- 
pyiueHun rmacTS KC/ibucBoe npocTpaHCTBO 3a 
noTaiiHOM koaomhou h3Dhb3K)t rpnaui/mo- 

neCMSHblM <J>HAbTpOM. W3BeCTM3» KOHCTpyK- 

Htm CKsa>KiiMbi o6naA3eT c/ieAyiomuMw 
HeAOdaTKaMM: obicoKa TpyAoeMKocTb pa6oT 
no co3AaHUio rpaBvuiHO-necMaMoro <t>wnbTpa: 
na Mepe 3KcnnyaTaunn rp3BnuH0-nccManbiwi 

<t)MAbTp 336HB3CTCA M npOAYKTUBMOCTb CKB3" 

xvtHbi yMenbiiiaeTcn: Manuti A^aMeTp nomw- 
mom KonoiiMbi onpeAonsci Hii3Ky»o 
npoAYKTWBHOCTb CKBaxwHw n 33TpyAHPeT ee 
o6cnyxnBaHne 11 3Kcn^y3Tnuw»0- 

Ue/ib n306peieHH5» - yMei«buiOMnc ipyno- 
eMKOCTn paGoT u yoenviMcmie npotonoAi^ 

HOCTV1 CKB3)KHMbl. 



yKa33HH3fl nenb AOCTuracTCR tgm, mto b 

KOHCTpyKUVHI CKB3*MMbl. BK/IIO^.aiOmCM 3KC- 

nnyaiauuoHHyK) KO/ionny. cnymeHHyK) AO 
KpoBnn npoAyKTMBMoro o6beKT3. paciuwpeH- 

5 HUM CTBO/1 CKB3XMHW B MHTCp03/ie 33ner3HV1« 

npoAyKTMBHoro o6beKTa. nep<t>opnpoBaHHyio 
KO/iOHny. ycTaMOBncHMyio npoiMB MHTepBana 
33neranwfl npoAY^nBHoro o6beKTa. nep<t>opn- 

P0B3HH3JI KO/lOHHa 06C3AHWX Tpy6 BbinOAHCH3 

10 M3 MeTanna c naM«Tb»o. BOCCT3H38AHBa»omc^ 
nepB0H3M3nbHy»o 4>opMy nocne cnyCKa ee b 
MHTepaan KpenneMnw. npuMCM Mapy>KHbiii w 
aMeTp nep^opwpoBaHHOii kohohhw o6c3Ahwx 
Tpy6 nepBOHaManbHOwi uM/iMHApii^ecKOvi 4>op- 

15 Mb4 paflCM AH3MeTpy CTB0n3 CKB3>KHHbl. 3 BHyT- 

peHHMM AMSMCTp 6o/ibiue BHytpeHHero 
AuSMeipa 3KcnnyaTaunOHHOii ko/iohhw. 

npuHuwn AefccxBHfl Meranna c naMRTbK) 
33KnK)MaeTc» b c/ieAywuaeM. 

20 M3BeCTHO t HTO MMGK)TCfl MGT3A/1HMGCKV1G 

cnn3BW. y kotopwx Heynpyrwe AG^opMaqwM 

nOHMCCTblO BOCCTaHaBAMBaK)TCfl npvi CHflTMM 

narpy3KM vmwa Harpeaa. T.e. Meia/i/i. M BcnoMn- 
H3«". npno6peT3eT npOKHKDK) ^)OpMy. 3to ab- 
25 r.eHMc. oOnspyxeHHOG bo Mnorux muctwx 
MGT3A/iax, crmaaax m Meia/inuMGCKnx komho- 
3nun»x. H33biBaeTCfl a^exTOM naMATw 4>op- 

Mbl. 

H3 ^nr. 1 npGACTaonens cxeMarnnecKM 
30 npcA/iaracMan kohctpykuuji aaOow CKB3)KMHbi: 
Ma <t>nr. 2 - cencHne A-A na 4>nr. 1; Ha <t>nr. 3 - 
Ae^opMnpoBSHHaJi ncpeA cnycxoM b CKBa>KM* 
My n0T3MH3R KO/IOMMa: M3 ^Mf . 4 - ceHCHue B-B 
M3 4>nr. 3 (H3u6onbUJMi?i a^3mgt p noncpGHnoro 

35 CeMGMUfl Ae1>OPMHpOBaMMOM KOnOMf*bl MC»«b- 

uie BHyTpGMiicro AwaMeipa 3KcnnyaT3uv»0M- 

MOM KOAOMMbl). 

KoMdpyKunH 3a6o» CKoaxuMbi BKAiOMaeT 
3Kcn/iy3T3UMOMMy»o xonoMMy 1 . pactuupCHMbivi 
AO ctbo/1 2 CKB3>KMMbi b wiMiepsa/ic 3ancraMWfl 

npOAyKTMBMOfO 06bGKT3 4 M ncp<t>OpHpOB3M- 
nyK) KOAOMMy 3 06caA«wx Tpy6. 

flocne 6ypeHM« cKBa>KMMbi ao kpobah npo- 
AyxTMBMoro o6beKTa 4 cnycK3»OT 3Kcn/iyaT3- 

45 uuoMMyK) xo/iOHMy 1 m hgmcm tnpyK)T ee. 
Aa/iee ocymccTB/iqiOT 6ypCMtic npoAy< T «o HO ' 
ro o6bGKT3 4 ao/iotom, AMOMGTp KOioporo 
MeMbtue BnyTpcMMero a"3mctp;i 3KC"nyara- 
unOMMOii KonoMMw 1. nocno ««cro pact!inpflK)T 

50 cro pa3ABMXMWMM paciuupnTG/mMn. Bwnon- 
mjmot pa6orw no iomgpcmhk) <|>aK7i4MCCKoro 
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/Uiar.ieTpa ctbo/is ckrh>kuhw. CoGwpaKH ncp- 
(J>opnpooaHHyK) c6c3A"yx> KonoHny 3 Tpy6 113 
MCT3nna c naMATbK) un/iitH/ipuMecKOw <{)OPmw 

C MapyXHbIM AMdMCTpOM. P3BHWM A^tlMeTpy 

paciiinpe»iMoro ctoo/is ckbswuhw. flepen cny- 

CKOM G CKBSJKUHy nep(t>0pUp0B3HH0rt KO/IOHHe 

3 npiiAaK)T (fcopMy c nonepeMMWMn pa3Mepa- 
mii. o6ecneMMB3»oiuiiMM C0060AHWM cnycK ee 
DUHTcpaan 3aneraHM* nponyKTHDMoro o6beK- 
Ta 4. C noMOtubio aneKTpoHarpeoaTe/is mhm 
ApyniM nyTew ocymecTon«K)T Harpee CTepxHJi 
c naMsiTbto AO pacMerHOii TeMnepaTypu. flpu 

3TOM CTepXCHb C n3M3TblO BOCCTaMaB/IMBaCT 

ceoK) nepBOMaManbiiyio <J>opMy. 

fl p ti m e p. BypeHwe noA 3KcnnyaiaunoH- 
Hy»o KonoHHy ao rnyOuHbi 2000 m ocyiuecTsnaiOT 
*o/iotom0 215.9 mm. Ha yxa33H»iy»o niy6tiHy 
cnycK3K)T a^cnnyarauviOHHyK) KO/iOHHy M3 
Tpy6 0 168 mm c TonmnHOii 10 mm m ueMen- 
TtipyK)T. 3a/iera»ouitiw n:i>Ke npoAyKTMBHWM 
oGlckt pa3GypvieaiOT ao/iotom 0 145 mm ao 
npocKTHOvi rny6wMw 2020 m. 3aTeM ctbo/i 

CKB3/KMMbl paCUJtlpflKDT pa3ABHXMblMM p3C" 

tunptiToncMf. ao A^3 M GTpa 0 250 mm. H3 
MeTanna c naMq 1 bo M3roT3flnneaiOT nep<J)Opn- 
pooaHHyK) KO/iOHHy aammoiA L=22 m m pa3Me- 
par.iu di-148 mm. d2=250 mm. Ko/iOHHy 
AC'^opMMpyior. npiuao nonepeMHOMy npo<t>- 
•irno dim na 4>nr. 1 c Han6o/ibiiiMM aw3mctpom 
noncpeMMoroceHeiittfl d3=140MM. MTO06ecne- 
MiiBdeT KO/ibuenon 333op. paetibiit 4 mm. c 
GiiyTpeHMMM AwaweTpoM 3Kcn/iyaTaunoHMOw 
KO/iOMHw 148 mm 11. cneAoeaTenbMo. cbo6oa- 
Hy*o TpoMcnopTupooKy noraiiHofi ko/iohhw b 
tfMTepBan 33/ierannfl npoAy«™6noroo6beKTa. 
CnyCK3K)T ne<t>opMwponaHMy»o KononHy Ma 
Ka6cne c CKBdJKuny ao yriopa c ec aaSoeM. 
B^.nK)MaK)T cudeMy ?neKTpoMarpeBa. flocne 
o^Aep*™ 0 TCHCMue onpeAencMHoro speMe- 
HM noTaiiMafl KonoHHa eoccTaHaBnuBaer cbok) 
nepBOHana/ibHyK) ur.miwAPiwec«yK> ^opMy c 

MapyX.MbIM AM3MCTPOM 250 mm. 

3KOHOMUMeCK3fl 3l»'t>eKTHBH0CTb OT 0HCA" 

pemio npoAnaraeMoro TeKtunocKoro p^tue- 



HUfl onpeAe/i»CTC» Aono/iHWTcnbMMM acoutom 
CKBaxuHbi. no <t>opMy/ie /l»on»on Ae6wT CKna- 
jKMHbi Q o6paTHO nponopuMOnanCH naTy- 
psnbHOMy norapn<t>My othoujchmw psA^yca 
5 Konrypa nHTaHua (R K ) w paAwyca CKBawHuw 
(r c ) f Ha 0CH0B3HMM Mero npon3BOAMTenbHocTb 

CKB3XWHU C yB6/lM4GHHWM p3AHyCOM f C i npM 

npoMwx paBMbix yc/iOBuax onpeAenfleiCfl bu- 
paxeMvieM 

10 



15 



20 



Qi = Q 



In — 

. Rk 
In — 



npuHMMan R*=200 m. r c =0.145 m. no/iyMa- 
•otQi»0.08G. 

TaKMM o6pa30M. AOCTnraeTC» yoe/iMMeHne 
npOM3BOAHTenbHOCTW 3a c*<ct pea/iM33unn 
npeAnaraeMoro TexmiMecKoro petuennfl. 

OopMy/ia M3o6peTeHH« 



KoHCTpyKunii 3a6o» CKBa)KMHbi. bk/ik)m3K)- 
ma« 3Kcn/iyaTaunOHHy»o KO/iOHHy. cnymen- 
Hyio AO xpoB/iir npoAyxTMBHoro 06bGKTa. 

paCUJMpeHHblW CTBO/1 CKB3>KMHbl B WHT6pB3/ie 

3a/ieraHun npoAyxTMBHoroo6beKTa. ncp4>opM- 

P0B3HHyK) KO/lOHHy o6C3AHWX Tpy6. yCT3H0B- 

neMHyio npoTMB MHTepoana 3aneraHM« 
npOAyxTMBMoro o6beKTa. omMaKj^afl- 
c « TeM. mtj. c ue/ibio yMenbUieMUfl ipyAoeM- 
koctm pa6oT wyBe/iiiMeMviw npon3B0AMTenbHO- 
ctm cKoaxwHbi. nep4>opnpoBaHMaji KO/ioHna 
o6caAHwx Tpy6 awno/iHena n3 Meian/ia c na- 

MflTbK). BOCCT3MaB/lMBaK)U4ei4 nepBOHaManb' 

Hy to <|>opMy nac/ie cnycKa a nMTepaa/i 
Kpen/ienuB. npimeM wapy^Hbivt AMSMeTp nep- 
<t>opnpoBaHMOM KonoHHW o6c3Ahwx Tpy6 nep- 
BOHaManbHOii unnnHAPviMecKOM 4>opMbi pasen 

A^3M6Tpy CTBOna CKBa)KMHU, a BHyTpeMHMft 

AnaMeTp 6o/ibtue BHyipeHnero A^aMeTpa skc- 
nnyaTauMOHMOti ko/iohhw. 

45 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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Fig. 1 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, &2 - 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rt>) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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